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FOREWORD 


The  material  contained  in  this  volume  is  called  for  as  Item  A010 
of  Exhibit  A to  Contract  F29501-73-C-0124,  ’’Test  and  Evaluation  of  Optical 
Components  for  the  Airborne  Laser  Laboratory.  " Capt.  John  Loomis /LRE, 
Air  Force  Weapons  Laboratory,  Kirtland  AFB,  NM,  87117,  served  as  pro- 
ject officer. 

The  basic  information  for  this  document  was  prepared  by  the 
technical  staff  of  the  University  of  Dayton  Research  Institute  assigned  to  the 
project.  It  is  to  be  noted  that  this  document  is  Volume  III  of  the  four-volume 
LWTA  Operations  and  Maintenance  Manual,  the  other  three  of  which  are 
identified  as: 


Volume  I Description  and  Principles  of  Operation 
Volume  II  Setup,  Alignment,  Calibration,  and  Operation 
Volume  IV  Operations,  Software  Programs,  and  Listings 


This  manual  is  intended  as  a working  document  in  that  it  is 
designed  to  be  constantly  in  use;  and  to  be  modified,  changed,  or  ungraded 
as  conditions  warrant.  The  format  for  this  document  (Volume  III),  therefore, 
is  such  that  updating  modifications  can  be  made  directly  to  the  circuits /wiring 
sketches  herein  so  that  correct  information  is  always  available,  and  that 
costly  mistakes  can  be  avoided.  For  example;  information  is  only  presented 
on  one  side  of  each  page,  and  this  document  is  bound  in  such  a manner  as  to 
make  all  pages  herein  readily  replaceable. 
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SECTION  1 


INTRODUCTION 


SCOPE 


This  volume  contains  schematic  diagrams  and  cable  connection 
drawings  for  the  Laser  Window  Test  Apparatus  (LWTA),  which  has  been 
installed  at  the  Air  Force  Weapons  Laboratory  as  part  of  the  Laser  Window 
Evaluation  Laboratory.  The  LWTA  was  constructed  by  the  University  of 
Dayton  Research  Institute  Minder  Contract  No.  F29601-72-C-0122,  and  was 
C operated  during  the  reporting  period  under  Contract  No*  F29601-73-C-0124, 
■^‘for  the  purpose  of  evaluating  infrared  (IR)  windows  and  other  components  in 
support  of  the  Airborne  Laser  Laboratory  (ALL)  development  program.  The 
LWTA  is  installed  in  Room  100,  Building  418,  Kirtland  Air  Force  Base,  New 
Mexico,  as  an  integral  part  of  the  Laser  Window  Evaluation  Laboratory. 

It  should  be  noted  that  the  LWTA  is  a highly  complex  and  flexill 
scientific  instrument  system.  As  such,  it  is  expected  to  undergo  constant 
evolutionary  changes  during  its  operating  lifetime.  This  documentation, 
therefore,  is  written  to  describe  the  configuration  of  the  apparatus  as  it 
existed  at  the  end  of  January  1975. 


This  section  of  this  volume  explains  the  contents  and  organization 
of  the  remainder  of  the  volume;  and  it  provides  instructions,  in  the  form  of 
tables  and  illustrations,  on  how  to  find  a particular  drawing  or  diagram. 
Section  2 herein,  contains  those  referenced  drawings  and  diagrams.  To  be  - 
of  greatest  possible  use  to  the  reader,  it  is  intended  that  this  volume  be 
used  in  conjunction  with  Volume  II,  which  discusses  routine  operating 
instructions  --  including  loading,  setting  up,  manual  manipulation,  and 
automatic  operation  of  the  apparatus.  The  other  volumes  in  this  series 
are  identified  in  the  Foreword. 


1.  2 ORGANIZATION  OF  DIAGRAMS 

This  subsection  contains  the  "how  to"  discussions  --  relating  how 
to  find  a circuit,  drawing,  etc.  within  the  remainder  of  the  document;  by 
reference  to  Chassis  or  Groups,  or  by  reference  to  the  index  of  Circuits 
and  Components. 

1.  2. 1 Chassis  Numbering  Scheme 

Each  subassembly  that  is  part  of  the  electronics  package  of  the 
LWTA  has  been  given  a "black  box"  or  chassis  number,  w.hich  was  determined 
from  its  relationship  with  various  functional  groups.  Figures  1-1  and  1-2 
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present  block  diagrams 
show  these  groupings. 

t 

of  the  photometer  and  interferometer  circuitry  to 
The  significance  of  these  groupings  is  as  follows: 

l * * 
1 
1 

Number 

Series 

Function  or 
Description 

1 

1 

\\ 

100 

Components  mounted  in  control  console 
electronics  rack 

200,  300 

Interconnecting  cables  between  control  room 
and  optics  room 

!i! 

400 

Numerical  Control 

[; 

500 

Joystick 

' M •' 

600 

Photometer  preamplifier 

t 

1 

700 

Calibration  mirrors,  photometer 

800 

Interferometer  X-Y  encoders 

( 

iri 

900 

Photometer  beam  dump 

1000 

* 

Wavetek  CRT  unit  interconnections 

» 

f 

1100 

Computer- controlled  power  bus 

1 

1200 

Environmental  and  table-position  controls  and 
sensors 

» 

1300 

Power  panel 

t 

i 

1400,  1500 

Operator  manual  intervention 

1600 

Replaced  by  2000 

1700 

Interferometer  Doppler  mirror  drive 

1800 

Interferometer  detectors  and  preamplifiers 

1900 

Audible/visual  alarm  circuit 

2000 

Sync  pulse  generator  and  chopper  drives 

f !l! 

L_,  J 
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Figure  1-1.  Photometer  Electronics  Block  Diagram. 
(Numbers  in  Parentheses  are  Chassis  Numbers.) 
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OPTICS 

TABLE 
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CONTROL 

ROOM 


REFERENCE  SAMPLE 


Figure  1-2.  Interferometer  Electronics  Block  Diagram. 
(Numbers  in  Parentheses  are  Chassis  Numbers.) 
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1.  2.  2 Arrangement  of  Groups 


The  wiring  and  interconnecting  information  related  to  each  of  the 
previously  referenced  groups  is  contained  in  Section  2.  The  first  page  with- 
in each  group  has  been  reproduced  on  colored  paper,  so  that  that  group  can 
more  easily  be  located  within  the  volume.  The  diagrams  within  each  group 
aire  arranged  in  numerical  order,  by  chassis  number. 

Chassis  numbers  are  also  assigned  to  cable  connectors,  even 
where  there  are  cable- to-cable  connections  with  no  electronic  components 
are  involved.  One  cable  connector  drawing  may  have  several  numbers, 
such  as  ,fP/J201,  P/J301,  " which  is  interpreted  as  follows,  "P"  and  ,fJ" 
refer  to  a plug  and  a jack,  respectively.  Plugs  and  jacks  may  either  be 
mounted  to  a panel  or  box,  or  they  may  be  attached  to  the  end  of  a cable. 
When  two  or  more  numbers  are  indicated  (as  in  the  example),  it  means  that 
those  connections  are  wired  one-to-one  in  a series  (similar  to  extension 
cords),  between  the  components  that  they  service. 

An  index  of  circuit  descriptions,  with  their  corresponding 
chassis  numbers  and  beginning  page  numbers,  appears  in  Table  1-1. 

Figure  1-3  is  a layout  diagram  that  shows  the  relative  locations  of  those 
major  cable  connectors  that  are  the  main  communication  lines  between  the 
control  room  and  the  optics  room. 

1.  2.  3 Arrangement  Within  Groups 

Although  the  arrangement  within  groups  may  vary  somewhat,  the 
basic  arrangement  of  most  groups  (in  Section  2)  consists  of  a block  diagram 
for  the  related  chassis  (and  the  numbering  assigned);  followed,  in'  turn,  by 
applicable  terminal  board  or  connection  diagrams,  schematics,  circuit 
diagrams,  and  supplementary  information,  where  required. 
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Figure  1-3.  Locations  of  Major  Cable  Connections. 


31  July  1973 


TAB  EE  1-  1 . INDEX  OF  CIRCUITS  AND  COMPONENTS 


Circuit  Description  or 
Location  of  Connector 

"Black  Box"  or 
Chassis  Number 

Page 

Vector  Rack  Components  of  Control  Console 

100 

2-1 

Photometer  Conditioning,  Servo  Unit 

101 

2-2 

Photometer  Quad  & Frame  Sync  Pulse 
Delay  Adjustments  , Photometer  Digital 
Oscilloscope 

102 

2-4 

Photometer  Simulator 

103 

2-8 

System  DVM,  Channel  16,  Photometer 
Beam  Dump  and  Joystick  Interfaces 

104 

2-11 

Environmental  Controls:  Liquid  Low 

room  Temperature  warning,  Cooling  Water 
Failure,  Table  Out  of  Level 

105 

2-13 

Interferometer  Doppler  Mirror  Position  &z 
Velocity;  Photometer  Cal  & Data  Mode 
Mirror  Drivers  Interface,  X-Y  Encoder 
Interface 

106 

2-15 

Interferometer  Conditioning,  BP  Filter, 
LP  Filter,  Phase  Shift  Circuit,  Loss  of 
Signal  Circuit 

107 

2-18 

Rear  Panel  Connector  to  Optics  Table 

200 

2-24 

Connector  Channel  at  Optics  Table 

300 

2-24 

Numerical  Controller 

400 

2-30 

Joystick  Box 

500 

2-38 

Photometer  Preamplifier 

600 

2-45 

Photometer  Cal/Data  Mode  & Mirror 
Driver 

700 

2-47 

Interferometer  X-Y  Encoders 

800 

2-52 

Photometer  Beam  Dump 

900 

2-56 

Interferometer/Wavetek  Panel 

1000 

2-62 

Computer  - Controlled  Power  Bus 

1100 

2-64 

Environmental  Alarm  System 

1200 

2-73 
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TABLE  1-1  (Continued) 


Circuit  Description  or 

"Black  Box"  or 

Location  of  Connector 

Chassis  Numer 

PaEe 

Rack-Mounted  Power  Supply  Panel 
(24- Volt  General  Purpose  Power  Supply) 

Logic  Power  Supply  Panel  (Console  5V 
Power  Supply),  Operator  Manual  Inter- 
vention Circuit  1400,  1500  2-80 


Doppler  Mirror 

1700 

2-83 

Interferometer  Reference/Sample 
Detector  Circuitry 

1800 

2-86 

Audible/Visual  Alarm 

1900 

2-90 

Quad  & Frame  Sync  Chassis 
(Replaces  1600  Series) 

2000 

2-93 
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HOW  TO  USE  THE  DIAGRAMS 


To  trace  a signal  from  end  to  end,  start  at  the  "black  box" 
end  and  work  back  toward  the  control  room.  For  example,  the  photometer 
beam  dump  circuit  is  chassis  900.  All  the  connectors  associated  with  this 
circuit  will  have  numbers  in  the  900-series,  such  as  901,  902,  etc.  The 
schematics,  wiring  diagrams,  and  connection  diagrams  for  the  series  will 
show  the  origin  of  the  signal  and  the  terminal  number  of  the  first  connector 
traversed  by  the  signal.  The  block  wiring  diagram  for  the  900rseries  will 
show  the  path  to  a main  connector  (usually  a 200/300  series).  Locate  that 


connector  by  its  number  in  Section2of  this  volume,  and  find  the  to-and-from 
connection  for  the  signal  being  traced.  This  will  show  the  terminal  number 
of  the  ultimate  destination  of  the  signal. 
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COMPONENTS  MOUNTED  IN  CONTROL  CONSOLE 
VECTOR  RACK  (100  SERIES) 
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Plug-In  Module,  Slot  If 6 (Interferometer  Doppler  Mirror) 


2-15 


1 August  1973 


Vector  Box,  Slot  #6  (Cal  and  Data  Mode;  X and  Y Rack  Encoders) 


2-16  14  Sept  73 


J 


L 


a.  as*,  f 


FUAT,  I2db/0CTAVE 


Interferometer  A/D  Pre-Sample  Filters 


2-20 


May  1975 


LL 


i 


Interferometer  Flow  Diagram 


2-21 


14  Sept  73 


2.2 


CONNECTIONS  BETWEEN  REAR  PANEL  OF  CONSOLE 
AND  CONNECTOR  CHANNEL  AT  OPTICS  TABLE  (200 
300  SERIES) 
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m 
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] 
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2-23  1 August  1973 


Console-to-Optics  Table  Connections  (P/J  201,301) 

2-24 


14  Sept  73 


t>/t  ?o?.,  '?n?. 


-iz^TTV 
-i4_^.r  ? ■- 

-15JSU  51- 

-16-fetf 3_. 

-1 7.3*7.;  28  - 

-21 [ 4L. 

-22.-&£J  29  i* 

| - I 

-14  ——-  : 6 -- 


— +5  | n I • 
--  R J Q3 

- +5<  _ 1 ‘ 

- R ' °4  i 

~ + 5 ' f 1 ; 

— R / Fs  ' 


Photometer  Quad  and 
Frame  Sync  pulses 


-Beamdump.  j 

- DUMPC  ) DUMp  STATUS  BEAM 

- DUMPST  ! ! DUMP 


£_f 

1-1 9J&2V  33  L 

i-17-^-j 9 r 

1-22  — 

1-  3-^;Vi> 
1-23— — 4 36  L 
1-  3-«=2f  i£- 

1-1  5-^^ { 37  - 
1-  3 -^  13  - 

t-i6^r.r1t'  - 

-20 

1-19 -'—t  i 5 - 

i-zi^r^r 


P/J-202 

P/J-302 


-DUMPST! 

- Joyc  (+  5) ( \ * 

"■ Joy  1 

~ Joyc  (+  5) ' 

- Joy  2 / 

- Joyc  (+  5)  • 

“Joy  3 / ( 

--  Joyc  (+  5)  I 

- - Read  Joy  Stk  ’ | 

-+5  , U 

- Data  Accepted,  Joystk  j 

- + 5 ^ 

- CALMD 

~ + 5 Cal  & Data 

- DATAMD  \ MODES 

“ LIMC  (+  5) 

- LIMC  L 

- LIMC  (+  5) 

- LIMDT  , 


Console-to-Optics  Table  Connections  (P/j  202,  302) 


2-25 


14  Sept  73 


P/J  203.  303 


J 3 __ 

-j  28  r 

-j 4_l 

H 

v-M" 

-pg-f 

. : 6 l 


p-M  — 

] — Z_! 

*32  » 

— CD — 

i 33 

— U4— 

■ 34  ; 

■ 10  1 

jjij 

— [3D — 

[.36  | 

{ 12 

— iHJ— 

13 

38_ 

M±J 

— pU — 

,15  j 

— GT> — 

P/J-203 
P/J  303 


ENCC 
ENCX  , 
ENCC 
ENCY  , 
LNLC  ^ 
LNL 
CWFC 
CWF 
RTWC 
RTW 
TOLC 
TOL  J 


Cal  & Data  MODES 


' :*  "T1  V-  - v • , 


Environmental  Warnings 


Spares  Vector  Box  Clot  #3 


Spare,  Vector  Box  Slot  #5 


Spares  Vector  Box  Slot  #6 


Spares  Vector  Box  Slot  #5 


Console-to-Optics  Table  Connections  (P/J  203,  303) 


1 August  1973 


i'/J  <£UD 


j?j!£-<rr/?o//7<rs 

AZJerAZ  < 
**-5“  | 

^//yy>L  K 


■+  Si^OC 
-*s~yjQ<c 

_zl£2^£_ 

■*^yjocT 

-Ayr  y&<z 

s-s'yy>cz 

-Ay  y&<r 

-Ayrs&y 

■+-$~i/.o<z 

-Ay  yy>y 

*yy<o<c 

A-yyocr 

/■z~ktc 

■Arryocr 


/v?^/ 
a/.c:. 
-aat  y 


■ £oS- 
4oS 


a/)r/)  y 

o*  r/}  £ , ■:•>•  . 

tj  3 . 

a>/jr/>  ■*■ 

£2g  TV  -rT  ' 

&/}T/>  C 

Z?/?7V?  7 

7^’c5’ 

j-r&o  &£• 

y.jrss/? 



y/=>*/?/r 

\yyyyy  y#y  <r*»y.s 

T//  ^gj/r/t?/// 

/3A/sry 

xe/^  V ' ;e>"y 


Console-to-Numerical  Control  Connections  (P/J  205,  405) 


2-27 


14  Sept  73 


P/J  /'Ob,  30b 


J-106-11 
J-106-12 
J-107-12 
J-107-12 
J-107-14 
J- 107-1 5 

MUX  J2-27 

MUX  J2-27 

MUX  J2-31 

MUX,  J2 -Comm  on. 

J- 105-  7 
J-105-  7 
J- 105-  8 
J-105-  8 
J2-35 
J2-35 


J-108,  Analog  Gnd. 


P/J-206 
P/J  30 6 


L.VDT  Output  (+)  Blue  ' 

L.VDT  Output  Common  (-)  Green 
Ref  Detector  Amp  Output 
u »t  n ii 

Sample  Detector  Amp  Output 

Ref  St  Sample  Detecotr  Amps  Common 

X - Joystick  ' 

X - Joystick 
Y-  Joystick 

Joystick  - Common  _ , 

1 To  JoysticK 

+ 15  1 

+ 15 

-15 

-15 

'l  Spare 


Shields 


Console-to-Optics  Table  Connections  (P/J  206,  306) 


) August  1973 


INT  ERFEROMETER 


P/J  207 


Amphenol  57-40140 
#7  14  PIN 

POWER 

Hlgh  1 110  VAC 
Low  J 


24  VDC  (+) 

24  VDC  (Com)  (-) 
12  VDC  (+) 

.12  VDC  (Com)(-) 
24  VDC  (+) 

24  VDC  (Com)(-) 


Spares 

J 


Powermate  - 24  VDC 
at  50  ma  Module 

From  12  VDC 
Regulator 

Standard  Power 
Supply,  24VDC  at 
6 Amps 


} 


Shields  Frame  Gnd. 


Console-to-Optics  Table  Connections  (P/J  207,  307) 


J * 

i U 


2-29 


14  Sept  73 


2.3 


NUMERICAL  CONTROLLER  (400  SERIES) 


MOVA/rsa  XAf  AS  AH?  AC. 

£ OS'  s 


Control  Transmitters  for  Numerical  Control 


2-33 


14  Sept  73 


400 


rrsio7 


. 7^j\y£_ 
"a~j 


]/v^> ca/w^r/?-^  (-a*/ sjtjvzJ 

V/  cwj  ymo#' 


7if/7.er. 


7*7j\  £ ££ 

■'o'P 


+SAte:. 


777  707 


W 707 


NOTE:  These  circuits  are  mounted  inside  the  G.E.  numerical  control  box 

The  5-volt  connections  are  the  G.E.  power  supply. 

(X)  indicates  wire  wrap  connector  of  numerical  controller. 


Numerical  Control  Control  Functions 


2-35 


14  Sept  73 
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yy'A/ay  22/733 
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33-/333 

Jay  y 
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/yy/oj  y/oyror 2*  7-3-33 

a a y 2. 
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33 

37-330?  7/227/37='  7~y27  333  7~ 
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33 

~X"  fy’js-rrsa//  ya/raay ) 

a 

33 

~y~  sAaarrroA/  us/ryayj 
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33 

-7333333  7^07  „0 

20  ^ _3 

s 

33 

■7  O' 3333  ('333'  2) 

n a o " 

-> 

33 

327 17322  f*7j  fS  -T  } 

^■X-T  KCiT 

.ro 

3Z 

7 3-37332  (,y?£7„<333  7 

- 33  1733 

// 

33 

3/733  33 

yz 

3* 

7/777/3.  O /7  372?  77 

Connector  at  Joystick  Cable  Junction  Box 

2-40  14  Sept  73 
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\A 


► 


Joystick  Digital  Portion  (Inside  Joystick  Box)  Sheet  1 of  2 


2-41 


14  Sept  73 


Joystick  Digital  Portion  (Inside  Joystick  Dox)  Sheet  2 of  2 


2-42 


14  Sept  73 


Joystick  Control 


1 August  1973 


Cor///  f-) 


2.5 


PHOTOMETER  PREAMPLIFIER.  (600  SERIES) 


1 August  1973 





I 


i 


Photometer  Preamplifier 


May  1975 


2-46 


l 


PHOTOMETER  CALIBRATION  MIRROR  CIRCUITRY  (700  SERIES) 


Photometer  Calibration  Mirror  System  Wiring 


2-49 


14  Sept  73 


Mirror  and  Door  Driver  Circuit  (Optics  Room) 

May  1975 


2 


/z'f’az-* 

j7d  1730  Z7//3  3*77)3-7 


330  03  7/ 


ZOoro/z  oy/o  o’ZiJ'O 


Marao*  /?/-y  3*703-* 


/W-eW/P  307  07/7-0 


ZTSj'-rz  oo- 


A 7/007  7/  o)  tsjsaz-  /3 


zoof/zoo*  y)  ,/3oz  -./j 


zTst/or  iSstz-  /o 


777000  3*7.77-70 


/*  7/3-  Zdj  3*707-0 


770/7?  73  /^ZdJ-SZ 


003/03-  oa/o  7*733-73 


3*703- 3 <?  3*700-0 


3070/0  c+yj  yyoo-yo 


<73/ /OjD  3303  -37 


0373/30  3<S3  73  a 


0373/30  0/373-33 


7737073  3*707-7 


777,70 73  07O-/-O 


773707  < 


O7o<-s- 


70070  0,7,0  073  toy,  3303-03 


Connector  at  Calibrate  Mirror  Control  Box 


14  Sept  73 


PHOTOMETER  BEAM  DUMP  (900  SERIES) 


2-56 


1 August  1973 


*.9 


WAVETEK  INTERCONNECTING  CABLE  (1000  SERIES) 


2. 10 


COMPUTER- CONTROLLED  POWER  BUS  (1100  SERIES) 


COA/JTOl  £ 


Computer -Control led  Power  Bus  (1  of  5,  Block  Diagram) 


2-65  14  Sept  73 


I c7T  - - 

| 5>S84-  -U-/ZOO 

| ST/**T**Z 


^~coA/r/zoc  c /zc>  ~! 
I 2 -* I 


#1048 

TH£XMAt 

cccm  east 
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_ T ^ 

\n°~\ 

> — 0 1 C 

A/C 

Computer- Controlled  Power  Bus  (2  of  5,  Wiring  Schematic) 


2-66 


1 August  1973 


/?  i/r r/a  <2 
troA'r/ea/  7 jf^or  r-c 
j 2.  - <*•** 


TOW 


ctoa'soz. 


Computer- Controlled  Power  Bus  (4  of  5,  Manual  Control  Unit) 

2-68  1 August  1973 


. 


Compute r- Controlled  Power  Dus  (5  of  5,  Reset  Control  Wiring) 


E-69 


1 August  1973 
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T&-SXGI 
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cry?  & zt  TO  TX  yyr  c /^yps/f/. 


x/-7  ssa.* 
ATI-/  COM. 
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1 1 j 

r~i  l i W/f 


y>  BJK 
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I • B<7 
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/N 
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I 1 <sw* 


&S7D33  3777 

' 30  Bt.  \ 


(A70M//4/  000700/!. 

73-3702  //a //rj 
-[J]  hi  ores  of  3/rr  cor  a 


{71  K2-S , <ro/wf 


] j b/r  sto£  ^ /?£3£r  cron 


{TjAre-7,  bo.  (tfcorrj 
[7)  -/yc/  we,  com  (32 ri//?/J) 
\7]  Jce-7,  /v.  c.  (Bc7£r) 


m fBAA/£- 


73-7/02 


o0/o37-com\z3 
jfjB/  ro//  lli 

Are-e-coAi\a\ 


0 MO  ^-70 
3 02. 


7-3-7/03  3 73 A?  73  B & OX 

— T71  77-3  77.0. 


\2\27-2  77-0. 


3 1 73  MO. 


7\/3-3  M.O. 


SB3A?£  [TJf 

3/2AM3  (771 


I 7 333  A?  £ 


.r  330  A3  3 


Terminal  Board3  and  Cabling  for  Computer- Controlled  Power  Bus 

(Sheet  2 of  Z) 


2-72 


1 August  1973 


2.  11 


ENVIRONMENTAL  ALARM  SYSTEM  (1200  SERIES) 


2-73 


1 August  1973 


Z-  75 


14  Sept  73 


Connector  at  Table-Out-of-Position  Control  Box 


14  Sept  73 


2-76 


r.  7ro07r>  /■/.  / 

\ COOA7/Z#  M4TS#  /-/?//.///?£ 


70.  7JZ 


OPERATOR  MANUAL  INTERVENTION  CURCUITS  AND  5 
24-VOLT  POWER  SUPPLIES  (1400,  1500  SERIES) 


2-80 


9 August  1973 


<2*4  i/a/r  Ss4/y/<0 
£'//£/?/*£  /^a/VA  s' 
JS//S’*V.S 


^ Ts?/u'^ys?'& jO  sCPaw/'*? 
can  jt.?r> 


Power  Supply  Connections 


2-81 


14  Sept  73 


2-82 


14  Sept  73 


/. 'jcy  7 s’  S' 


MICROCOPY  RESOLUTION  IESI  CHARI 

NftflOMt  RURlAtJ  O#  SMNtttftDS  l«*.J  A 


IIOV  COMMON 


S I - LEFT  LIMIT  SWITCH 
S2  — LEFT  REVERSING  SWITCH 
S3-  RIGHT  LIMIT  SWITCH 
S4  - RIGHT  REVERSING  SWITCH 


P 


Doppler  Mirror  Motor  Control 


May  1975 


jl 


2.85 


A 


P/J  30A,  1601,  1801.  1802 


Connectors  in  Interferometer  Detector  Circuits 


2-89 


14  Sept  73 


2.15 


AUDIBLE/VISUAL  ALARM  (1900  SERIES) 


2-90 


1 August  1973 
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2.16 


REVISED  FRAME  AND  QUAD  SYNC  PULSE  GENERATOR 
CHASSIS  (2000  SERIES) 


I 
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I ^ 

I • • 

l! 
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it 


<3  <?X" £ro*&o 


May  1975 
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